The essential oils obtained from the leaves, stems, roots and fruits of Alpinia polyantha D. Fang (Zingiberaceae) have been studied. The leaf oil was comprised mainly of camphor (16.1%), α-pinene (15.2%) and -agarofuran (12.9%), while the major constituents of the stem oil were α-pinene (12.4%), β-cubebene (10.6%), -agarofuran (10.3%) and globulol (8.8%). However, β-cubebene (12.6%), fenchyl acetate (10.8%), -maaliene (9.0%), aristolone (8.8%) and αpinene (8.2%) were the compounds occurring in higher amounts in the root oil. The quantitatively significant compounds of the fruit oil were δ-cadinene (10.9%), β-caryophyllene (9.1%), β-pinene (8.7%) and α-muurolene (7.7%).
Alpinia polyantha D. Fang is a creeping plant with thick pseudostems up to 6 m. Flowering occurs between May and June, while fruiting takes place from October to November. The plant is used in ethnomedicine for the treatment of ulcers, inflammation, fever and febrigue [1a,b] . Phytochemical analysis of the plant revealed the presence of antiplatelet compounds, such as alpinetin, cardamonin, 4',7-dihydroxy-5-methoxyflavanone, helichrysetin and 5,6-dehydrokawain [2a] . Bornyl acetate, α-terpineol and 1,8-cineole were previously detected from the essential oil of the seeds of A. polyantha [2b] . The objective of the present study was to examine, for the first time, the constituents of the leaf, stem, root, and fruit oils of A. polyantha grown in Vietnam. This is in reference to our continued interest in the analysis of the chemical constituents of essential oils from poorly studied species of the Vietnamese flora [2c,3] .
The yields of essential oils were: 0.21%, 0.15%, 0.25% and 0.23% (v/w, calculated on a dry weight basis), respectively for the leaves, stems, roots and fruits. Oil samples were light yellow in color. The identities of the compounds and their percentage compositions are shown in Table 1 . Monoterpene hydrocarbons (34.1%), oxygenated monoterpenes (30.5%) and sesquiterpene hydrocarbons (23.7%) represent the classes of compounds in the leaf oil. It was characterised by large contents of camphor (16.1%), α-pinene (15.2%) and -agarofuran (12.9%), with smaller quantities of camphene (6.5%), β-eudesmol (4.4%) and o-cymene (4.1%).
The stem oil consisting of monoterpene hydrocarbons (29.0%), sesquiterpene hydrocarbons (44.4%) and oxygenated sesquiterpenes (14.5%). α-Pinene (12.4%), β-cubebene (10.6%), -agarofuran (10.3%) and globulol (8.8%) were the main constituents of the oil. It also features sizeable amounts of aromadendrene (6.0%), maaliene (5.8%) and camphene (5.4%). Monoterpene hydrocarbons (24.5%), oxygenated monoterpenes (19.2%) and sesquiterpene hydrocarbons (48.2%) were the main classes of compounds in the root oil. However, β-cubebene (12.6%), fenchyl acetate (10.8%), -maaliene (9.0%), aristolene (8.8%) and α-pinene (8.2%) were the major compounds present in the oil. Other notable compounds include δ-selinene (5.7%), camphene (5.6%) and -agarofuran (5.0%). In addition, monoterpene hydrocarbons (17.3%), sesquiterpene hydrocarbons (54.9%) and oxygenated sesquiterpenes (11.5%) were identified as the main chemical classes in the fruit oil. The major constituents of the oil were δ-cadinene (10.9%), β-caryophyllene (9.1%), β-pinene (8.7%), α-muurolene (7.7%) and caryophyllene oxide (5.4%).
To the best of our knowledge, there is only one previous report on an essential oil of A. polyantha. The main compounds in the seed oil [2b], bornyl acetate, α-terpineol and 1,8-cineole, were identified in much lower amount than in our investigated oil samples.
The volatile constituents of some other species have been reported. The essential oil from the rhizome of A. malaccencis contained methyl (E)-cinnamate (78.2%) as the major constituent, while β-sesquiphellandrene (36.5%) was the major component of A. aquatica [4a] . The main compounds in the rhizome oil of A. calcarata were 1,8-cineole (35.9%), β-fenchyl acetate (12.9%) and β-pinene (9.1%), while A. galanga was found to be rich in 1,8-cineole (52.9%) and α-terpineol (15.1%), whereas α-fenchyl acetate (12.5%) and β-caryophyllene (9.8%) were found in A. smithiae [4b] . The major components of A. conchigera rhizome oil [4c] were 1,8-cineole (25.85%), chavicol (25.08%) and β-pinene (6.71%). The rhizome oil of A. officinarium [5a] had as its major compounds -bisabolene (10.6%), trans--bergamotene (7.9%) and β-sesquiphellandrene (6.9%). It may be postulated that the essential oils of the genus Alpinia exhibits high chemical variability.
Experimental
Plants collection: Leaves, stems, roots and fruits of A. polyantha were collected from Kỳ Sơn districts, Nghệ An Province, Vietnam, in November 2013. Botanical identification (voucher specimen, LTH 427) was performed at the Herbarium, Botany Museum, Vinh University. Plant samples were air-dried prior to extraction. Extraction of the oils: Aliquots of 0.5 kg each of air-dried plant samples were subjected to separate hydrodistillation for 4 h at normal pressure, according to the Vietnamese Pharmacopoeia [5b]. 
Analysis of the oils and identification of the constituents

